DISCUSSION
In this case there was a considerable delay between the onset of symptoms and diagnosis. Post lumbar puncture headache is a relatively common and well recognised complication which if severe can be treated with epidural blood-patch or epidural saline injection. 5 This patient, however, had a life-threatening condition and indeed, in the only other recent report in the anaesthetic literature of subdural haematoma after lumbar dural puncture, the patient died before a diagnosis was made. 2 It cannot be disputed that this complication does follow lumbar dural puncture, with a number of cases reported. However, it is difficult to conceive that CSF pressure can be reduced rapidly enough via a 25-gauge needle puncture to cause tearing of dural vessels. Although the anaesthetist did not recall having any difficulty with the spinal anaesthesia, the history obtained from the patient suggests that several attempts at dural puncture were made, which may be a significant, although hardly uncommon, event. In this case, with no other precipitating factors and the close temporal sequence, an association of the lumbar puncture and haematoma is difficult to disprove. We would therefore like to alert other anaesthetists to this rare complication of spinal anaesthesia which has received little mention in the anaesthetic literature.
When persistent headache follows lumbar puncture one must take into account the remote possibility of this complication. If the patient develops neurologic signs referral to a neurosurgeon and CT brain scan is warranted.
(ID 8 mm). Following reversal of the neuromuscular blockade, it was decided to continue with postoperative ventilation as spontaneous respiration was considered inadequate. The patient was extubated the next day approximately 24 hours after operation. Following extubation it was noted that the patient had a severely hoarse voice. She was referred to the ENT surgeon who found the right vocal cord palsy in the right paramedian position. No other abnormalities were seen. Six weeks after surgery her voice had improved somewhat. However, the right vocal cord was still immobile.
Case 2. A 55-year-old male underwent Ivor-Lewis oesophagectomy for carcinoma of the lower third of the oesophagus. He was intubated with a left medium Robertshaw red rubber double-lumen tube. At the end of operation, the patient was electively ventilated with a nasal Portex endotracheal tube (ID 8.5 mm). The left subclavian vein was cannulated easily and the patient fed parenterally. The total duration of endotracheal intubation was 47 hours. Following extubation of the trachea on the second postoperative day, the patient was found to have a very hoarse and soft voice. He was referred to the ENT surgeon who confirmed a right vocal cord palsy. He was followed up at the ENT clinic and at six weeks following operation the palsy was still evident.
Case 3. A 59-year-old male had Ivor-Lewis oesophagectomy for carcinoma of the lower third of the oesophagus. Intubation was with a left medium Robertshaw red rubber double-lumen tube. This was changed to a nasal Portex endotracheal tube (ID 7.5 mm) for elective postoperative ventilation. The right subclavian vein was also cannulated and he had to be fed parenterally for one week. On the second postoperative day, after 46 hours of endotracheal intubation, he was extubated. He had a very hoarse voice and was referred to the ENT surgeon who confirmed a right vocal cord palsy. Two months following operation his voice had improved slightly although the right vocal cord palsy was still present. DISCUSSION 
Endotracheal intubation is not without its hazards. Complications resulting from this
Anaesthesia and Intensive Care. Vol. 15, No. 3, August. 1987 procedure have been well reviewed. 1. 2 Kambic and Radsel examined one thousand patients immediately after extubation of the trachea at the end of anaesthesia. They were able to detect severe lesions of the larynx in 62 patients (6.2%). The lesions encountered included haematoma, laceration of the mucous membrane, laceration of the muscle and subluxation of the arytenoid cartilage. No mention was made of vocal cord paralysis resulting from recurrent laryngeal nerve palsy. Blanc and Tremblay, in an exhaustive review of the literature, made only passing mention of vocal cord paralysis in their long list of complications that can result from tracheal intubation.
Our three patients, whose voices were previously normal, developed severe hoarseness following operations unrelated to the neck. All three palsies occurred within a period of five months. We are not aware of any other cases in the hospital before or after these three cases were brought to our attention. The patients were all elderly but cardiovascular parameters were stable intraoperatively and postoperatively. All had endotracheal intubation for a period of between 24 to 47 hours. It is our usual practice to blow up 5-10 ml of air into the endotracheal cuff until we get an air-tight seal. We do not measure endotracheal cuff presssure. Both red rubber and Portex endotracheal tubes were used and we do not consider the sizes as inappropriately big. One patient had right subclavian vein cannulation.
Recurrent laryngeal nerve palsy was suspected in each case and a right palsy confirmed upon ENT referral. All three patients had been followed up by the ENT Department. Six to eight weeks after operation, all patients had improvement in their voices. However, laryngoscopy still showed that the right vocal cord was immobile and in the paramedian position in each case. The improvement in voice was due to compensatory adduction of the left vocal cord in each case.
Faaborg-Anderson, in 1954, in a review of 880 cases of recurrent laryngeal nerve palsy collected in Copenhagen over a 20-year period found 90 cases or about 10% where he could not ascribe any reason to account for the recurrent laryngeal nerve palsy even after thorough history and examination. 3 In 1965, Yamashita and his colleagues described nine patients who developed recurrent laryngeal nerve palsy following abdominal surgery.4 In one of these patients, palsy was even bilateral. Yamashita performed EMG studies to confirm his findings of recurrent laryngeal nerve palsy. In 1970, Hahn described five cases of unilateral vocal cord paralysis after surgery unrelated to the neck. 5 He suspected the cause to be asymmetrical inflation of the cuff of an endotracheal tube just below the vocal cord. Then, the next year, Holley and Gildea documented four cases of bilateral vocal cord palsy. 6 All four patients needed tracheostomy to overcome their respiratory difficulties following bilateral vocal cord palsy. One patient died 27 days after tracheostomy. Post mortem studies in this particular patient showed demyelination in parts of the vagus nerve. Finally, Ellis and Pallister went one step further. Following their report of four patients who developed severe hoarseness of voice and vocal cord paralysis after endotracheal intubation, they proceeded to do cadaver dissection studies. 7 They had the cuff of an endotracheal tube blown up in situ and found that the recurrent laryngeal nerve was not vulnerable at most of its path. However, at the level of the cricoid cartilage, the nerve divides into anterior and posterior branches. Ellis and Pallister showed that this anterior branch could be compressed between the cuff of the endotracheal tube and the lamina of the thyroid cartilage when the cuff was inflated within the larynx.
Besides pressure neuropraxia, other aetiological factors have also to be considered. Direct surgical damage to the recurrent laryngeal nerve can result from thoracotomy, especially of the left chest. This is because the left recurrent laryngeal nerve arises from the vagus lower down in the left chest at the level of the arch of the aorta. On the right side, the right recurrent laryngeal nerve is given off in the neck at the level of the first part of the subclavian artery. Two of the patients underwent Ivor-Lewis oesophagectomies (Case 2 and 3) involving right thoracotomy, but the surgical dissection was nowhere near the origin or course of the right recurrent laryngeal nerve. Also during the oesophagectomy, each patient was re-postured from the supine to the lateral position. Whether re-posturing of the patient can damage or stretch the recurrent laryngeal nerve is unknown.
The patient in Case 3 also had catheterisation of the right subclavian vein done soon after the operation. Catheterisation of the internal jugular vein can damage the phrenic nerve, accessory nerve and all other adjacent structures. It is thus not inconceivable that subclavian vein catheterisation can result in damage to the recurrent laryngeal nerve.
It is pertinent to note that at each ENT examination, the only significant finding was that of right vocal cord palsy. Sore throat and hoarseness following endotracheal intubation is not an uncommon event, the incidence varying from 12% to 58%. 8 One of the rarer causes of hoarseness and pain on swallowing after endotracheal intubation is arytenoid cartilage dislocation. 9 This arises from direct trauma of the endotracheal tube as postulated by Quick and Merwin 10 and almost invariably occurs on the left side. Differentiating vocal cord paralysis or paralysis from arytenoid cartilage dislocation is based primarily on the complaint of pain on swallowing, as well as hoarseness and the presence of swelling or oedema in the region of the arytenoid cartilage. Differentiation between these two conditions has to be made since a dislocated arytenoid cartilage should be reduced without delay.
In conclusion, three patients developed right vocal cord palsy following surgery unrelated to the neck. The cause of the recurrent laryngeal nerve palsy is probably from pressure neuropraxia arising from an over-inflated cuff of the endotracheal tube compressing the peripheral anterior branches of the right recurrent laryngeal nerve. Other minor causes could not be excluded.
